Cholesterol as activator of ADP-ATP exchange in reconstituted liposomes and in mitochondria.
The influence of cholesterol on ADP-ATP exchange activity was measured in the reconstituted system, submitochondrial (sonic) particles and mitoplasts (isolated inner mitochondrial membranes). In the reconstituted system, cholesterol markedly enhanced the nucleotide-uptake rate, when added to membranes of various compositions i.e., pure phosphatidylcholine, phosphatidylcholine/phosphatidylethanolamine mixtures and crude egg yolk phospholipids. The stimulation was linearly dependent on the amount of incorporated cholesterol up to 7-13% added sterol, depending on the type of phospholipids. Cholesterol influenced neither the amount of actively reconstituted carrier proteins nor the affinity of the carrier towards nucleotides nor the breakpoint of temperature dependence in the Arrhenius plot. The stimulation could be correlated with an increase in the molecular activity of the carrier protein. The influence of cholesterol was also measured in the natural environment of the carrier protein, i.e., the inner mitochondrial membrane. Both with submitochondrial particles from beef heart and especially with mitoplasts from rat liver, incorporation of cholesterol by fusion with sterol-containing liposomes led to a stimulation of ADP-ATP exchange activity, comparable to the effect in the reconstituted system. These results are discussed in relation to the absence of cholesterol in the inner mitochondrial membrane and in the view of the generally accepted ordering effect of cholesterol on phospholipid bilayers.